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Figure S1. X-ray diffraction patterns and the corresponding magnetic properties of Mn 3-δ Ga deposited on STO substrate taken with different conditions of substrate temperature (350-450 o C), argon pressure (2-7 mTorr), and rf gun power (30-45 W). The magnetic field is applied in the plane (IP) and out of plane (OP). The optimal deposition condition for STO is 400 o C, 5 mTorr, and 35 W. Figure S2 . X-ray diffraction patterns and the corresponding magnetic properties of Mn 3-δ Ga deposited on LSAT substrate taken with different conditions of substrate temperature (350-450 o C), argon pressure (2-7 mTorr), and rf gun power (35-55 W). The magnetic field is applied in the plane (IP) and out of plane (OP). The optimal deposition condition for LSAT substrate is 400 o C, 5 mTorr, and 45W. Figure S3 . X-ray diffraction patterns and the corresponding magnetic properties of Mn 3-δ Ga deposited on LAO substrate taken with different conditions of substrate temperature (300-400 o C), argon pressure (2-7 mTorr), and rf gun power (35-55 W). The magnetic field is applied in the plane (IP) and out of plane (OP). The optimal deposition condition for LAO substrate is 350 o C, 5 mTorr, and 45 W.
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